rial), even though Methylocella spp. were present in the samples we used in this study (17, data not shown). Since we were interested to see if Methylocella spp. are actively involved in the utilization of CH 4 in the presence of acetate as an alternative carbon source, we spiked the Moor House peat soil with M. silvestris. We chose to spike the soil with 1 ϫ 10 6 cells g Ϫ1 of soil, based on earlier work by Dedysh et al. (5) , who, using fluorescence in situ hybridization, estimated the quantity of Methylocella spp. in Sphagnum peat to be around 1 ϫ 10 6 cells per g of soil. Addition of M. silvestris increased the ability of the peat soil microcosms to oxidize CH 4 compared to that of the original non-Methylocella spiked soil, indicating that added M. silvestris contributed to enhanced CH 4 oxidation ( Fig. 1 ). DNA-SIP experiments were then carried out with 13 CH 4 using M. silvestris-spiked soil. As expected, bacterial 16S rRNA genespecific denaturing gradient gel electrophoresis (DGGE) carried out with the 13 CH 4 "heavy" DNA identified M. silvestris as the dominant active methanotroph (Fig. 2) , indicating that added M. silvestris was actively utilizing CH 4 in the microcosms.
We then investigated whether acetate would repress methane oxidation by Methylocella in these soil microcosms. The effect of 0.5 mM acetate on the ability of the M. silvestris-spiked soil and original nonspiked soil to oxidize CH 4 was tested ( Fig.  1 ). The concentration of acetate present in the Moor House peat soil after storage for 1 week was below the detection limit (0.1 mM) of the assay applied here. The concentrations of available acetate in soil are variable. In Beech forest soil, acetate concentrations can reach up to ϳ3.5 mM (15), while in rice field soil, the concentration of accumulated acetate can reach up to 7 mM (14) . In the pore water of peat, the concentrations of acetate vary from a few M to 1 mM (9). Therefore, we chose a concentration of 0.5 mM acetate, which is in the medium range of in situ concentrations of acetate observed in peat soil, in order to observe the effect of acetate on CH 4 oxidation. Acetate had no major impact on the ability of the original nonspiked soil to oxidize CH 4 ( Fig. 1 ), indicating that acetate is unlikely to affect methane oxidation by Methylocystis spp. present in this soil, although very recent studies indicate that some Methylocystis species also use acetate (1, 11) . However, acetate reduced the ability of the M. silvestris-spiked soil microcosms to oxidize CH 4 compared to that of the control (M. silvestris-spiked soil without addition of acetate), suggesting that acetate repressed the ability of M. silvestris to oxidize CH 4 in peat soil microcosms. This confirms previous reports showing that acetate represses the transcription of sMMO in M. silvestris in vitro (7, 19) .
To address whether M. silvestris assimilated carbon from methane in the presence of acetate in these soil microcosms, DNA-SIP experiments were carried out with M. silvestrisspiked soil supplied with 13 CH 4 in the presence of 0.5 mM 12 C-sodium acetate. The bacterial 16S rRNA gene-specific DGGE profiles retrieved from the 13 CH 4 "heavy" DNA and from the 13 CH 4 plus 12 C-acetate "heavy" DNA are presented in Fig. 2 . Based on the sequence information of the enriched bacterial 16S rRNA gene-specific DGGE band retrieved from the 13 CH 4 "heavy" DNA, we observed that M. silvestris was the dominant active methanotroph in the spiked soil without acetate, while its signature 16S rRNA gene band disappeared in the DGGE profile originating from the 13 CH 4 and 12 C-acetate "heavy" DNA ( Fig. 2) . We also constructed an mmoX clone library with the "heavy" DNA retrieved from 13 CH 4 plus 12 Cacetate microcosms. A total of 36 mmoX clones were analyzed by restriction fragment length polymorphism (RFLP), and two operational taxonomic units (OTUs) were obtained. We did not detect any mmoX sequences related to Methylocella spp. (data not shown). Therefore, both 16S rRNA gene-specific DGGE analyses and mmoX gene clone library data obtained with the 13 CH 4 plus 12 C-acetate "heavy" DNA demonstrated that in the presence of acetate, M. silvestris did not utilize CH 4 in peat soil microcosms, which confirms previous observations in pure culture (19) .
Further DNA-SIP experiments were carried out to investigate whether M. silvestris was the dominant acetate utilizer in microcosms. 13 C-acetate DNA-SIP experiments were carried out with M. silvestris-spiked Moor House peat soil. In these experiments, 5.0 mM acetate was used, since SIP experi-ments with 0.5 mM acetate failed to achieve sufficient labeling of DNA for a successful DNA-SIP incubation. Bacterial 16S rRNA gene-specific DGGE carried out with the "heavy" DNA retrieved from the M. silvestris-spiked 13 C-acetate soils showed several enriched bands compared to the "light" DNA ( Fig. 3) ; however, no Methylocella-like sequences were detected as enriched bands during DGGE fingerprint analyses. This was also confirmed by further clone library analyses of 16S rRNA genes using the 13 C-acetate "heavy" DNA retrieved from M. silvestris-spiked soil (data not shown). These data suggest that Methylocella spp. were not significant acetate utilizers in the peat soil microcosms under the conditions used in these experiments. It is likely that Methylocella spp. were outcompeted by more efficient acetate utilizers in this peat soil. This observation is further supported by the acetate uptake data obtained from the nonspiked and M. silvestris-spiked soil. We observed virtually no difference in the abilities of the M. silvestris-spiked soil and the nonspiked soil to remove acetate in microcosms (see Fig. S2 in the supplemental material).
In conclusion, spiking of the Moor House peat soil with M. silvestris increased its ability to oxidize CH 4 in microcosms, and acetate at 0.5 mM reduced the ability of the M. silvestris-spiked peat soil to oxidize CH 4 . DNA-SIP experiments using 13 C- methane and 12 C-acetate suggest that this was due to acetate inhibiting CH 4 oxidation by M. silvestris, although Methylocella spp. were not the dominant acetate utilizers in these peat soil microcosms.
